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IN THE UNITED STATES PATENT & TRADEMARK OFFICE 



IN RE APPLICATION OF 
AKIO NODERA 

SERIAL NO: NEW U.S. PCT APPLN 
(Based on PCT/JP00/04749) 

FILED: HEREWITH 



ATTN: APPLICATION DIVISION 



FOR: POLYCARBONATE RESIN 
COMPOSITION 



PRELIMINARY AMENDMENT 



ASSISTANT COMMISSIONER FOR PATENTS 
WASHINGTON, D.C. 20231 

SIR: 

Prior to examination on the merits, please amend the above-identified application as 
follows. 



IN THE CLAIMS 

Please amend the claims as shown on the marked-up copy following this amendment 
to read as follows. 

3. (Amended) The polycarbonate resin composition as claimed in claim 1, wherein 
the functional silicone compound for the component (E) has a basic structure of a general 
formula (1): 

R' a R 2 b SiO (4 . a . b)/2 (1) 



wherein R 1 indicates a functional group, R 2 indicates a hydrocarbon residue having 
from 1 to 12 carbon atoms, and a and b are numbers satisfying the relations of0<a<3,0< 
b<3, andO<a + b < 3. 

4. (Amended) The polycarbonate resin composition as claimed in claim 1, wherein 
the functional group in the functional silicone compound for the component (E) is selected 
from an alkoxy group, a vinyl group, a hydrogen residue and an epoxy group. 

5. (Amended) The polycarbonate resin composition as claimed in claim 1, wherein 
the functional group in the functional silicone compound for the component (E) is a methoxy 
group or a vinyl group. 

6. (Amended) The polycarbonate resin composition as claimed in claim 1, wherein 
the polyfluoro-olefin resin for the component (C) is a fibril-forming polytetrafluoroethylene 
having a mean molecular weight of at least 500,000. 

7. (Amended) The polycarbonate resin composition as claimed in claim 1, wherein 
the polycarbonate for the component (A) has a viscosity-average molecular weight of from 
15,000 to 20,000. 

8. (Amended) The polycarbonate resin composition as claimed in claim 2, wherein 
the inorganic filler for the component (F) is talc having a mean particle size of from 0.2 to 20 
p,m. 

9. (Amended) Housings or parts of electric and electronic appliances, which 
comprise the polycarbonate resin composition of claim 1. 

Please add the following new claims. 

10. (New) The polycarbonate resin composition as claimed in claim 3, wherein the 
inorganic filler for the component (F) is talc having a mean particle size of from 0.2 to 20 
)im. 



11. (New) The polycarbonate resin composition as claimed in claim 4, wherein the 
inorganic filler for the component (F) is talc having a mean particle size of from 0.2 to 20 
jim. 

12. (New) The polycarbonate resin composition as claimed in claim 5, wherein the 
inorganic filler for the component (F) is talc having a mean particle size of from 0.2 to 20 
jiim. 

13. (New) The polycarbonate resin composition as claimed in claim 6, wherein the 
inorganic filler for the component (F) is talc having a mean particle size of from 0.2 to 20 

14. (New) The polycarbonate resin composition as claimed in claim 7, wherein the 
inorganic filler for the component (F) is talc having a mean particle size of from 0.2 to 20 
[im. 



REMARKS 

Claims 1-14 are active in the present application. Claims 3-9 have been amended to 

remove multiple dependencies. Claim 4 has been amended to correct a typographical error. 

Claims 10-14 are new claims. Support for the new claims is found in the original claims. No 

new matter is added. An action on the merits and allowance of claims is solicited. 

Respectfully submitted, 

OBLON, SPIVAK, McCLELLAND, 
MAIER & NEUSTADT, P.C. 
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Stefan U. Koschmieder, Ph.D. 
Registration No. (>50,238 
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TN THE CLAIMS 
Please amend the claims as follows. 

-3. (Amended) The polycarbonate resin composition as claimed in claim 1 [or 2], 
wherein the functional silicone compound for the component (E) has a basic structure of a 
general formula (1): 

R^SiCv^ (1) 

wherein Rl indicates a functional group, R 2 indicates a hydrocarbon residue having 
from 1 to 12 carbon atoms, and a and b are numbers satisfying the relations of0<a<3,0< 
b<3, andO<a + b < 3. 

4. (Amended) The polycarbonate resin composition as claimed in [any of claims 1 to 
3] claim 1 . wherein the functional group in the functional silicone compound for the 
component (E) is selected from an alkoxy group, a vinyl group, a [hydroge] hydrogen residue 
and an epoxy group. 

5. (Amended) The polycarbonate resin composition as claimed in [any of claims 1 to 
4] claim 1 . wherein the functional group in the functional silicone compound for the 
component (E) is a methoxy group or a vinyl group. 



6. (Amended) The polycarbonate resin composition as claimed in [any of claims 1 to 
5] claim 1 , wherein the polyfluoro-olefin resin for the component (C) is a fibril-forming 
polytetrafluoroethylene having a mean molecular weight of at least 500,000. 

7. (Amended) The polycarbonate resin composition as claimed in [any of claims 1 to 
6] claim L wherein the polycarbonate for the component (A) has a viscosity-average 
molecular weight of from 15,000 to 20,000. 

8. (Amended) The polycarbonate resin composition as claimed in [any of claims 2 to 
7] claim 2 , wherein the inorganic filler for the component (F) is talc having a mean particle 
size of from 0.2 1 o 20 |um. 

9. (Amended) Housings or parts of electric and electronic appliances, which 
comprise the polycarbonate resin composition of [any of claims 1 to 8] claim 1.— 

Claims 10-14 (New). 
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DESCRIPTION 
POLYCARBONATE RES IN ^COMPOS IT I ON_ 

TECHNICAL FIELD 

The present invention relates to a polycarbonate resin 
composition, more precisely, to a polycarbonate resin 
composition not containing halogen and phosphorus but 
containing a minor additive to exhibit good flame retardancy 
and have good impact resistance, high stiffness, good melt 
flowability and good chemical resistance. 

BACKGROUND ART 

As having the advantages of impact resistance, heat 
resistance and good electric properties, polycarbonate resins 
have many applications in various fields of, for example, OA 
(office automation) appliances, information and communication 
appliances, other electric and electronic appliances for 
industrial use and household use, automobile parts and building 
materials. As a rule, polycarbonate resins are self- 
extinguishable . However, some fields of typically OA 
appliances, information and communication appliances, and 
other electric and electronic appliances for industrial use and 
household use require high flame retardancy, for which are used 
various flame retardants to improve their flame retardancy. 

For improving the flame retardancy of polycarbonate 




resins, halogen-containing flame retardants such as bisphenol 
A halides and halogenated polycarbonate oligomers have been 
used along with a flame retardation promoter such as antimony 
oxide, as their flame-retarding ability is good. However, with 
the recent tendency toward safety living with polycarbonate 
resin products and toward environmental* protection from 
discarded and incinerated wastes of the products, the market 
requires flame retardation of polycarbonate resins with 
non-halogen flame retardants* Given that situation, 
polycarbonate resin compositions with phosphorus-containing 
organic flame retardants, especially organic phosphate 
compounds that are non-halogen flame retardants have been 
proposed, and their flame retardancy is good. Such 
phosphorus-containing organic flame retardants serve also as 
a plasticizer, and various methods of using them for making 
polycarbonate resins resistant to flames have been proposed. 

However, in order to make polycarbonate resins have good 
flame retardancy by adding thereto an organic phosphate 
compound, a relatively large amount of the compound must be 
added to the resins. In general, polycarbonate resins require 
relatively high molding temperatures, and their melt viscosity 
is high. Therefore, for molding them into thin-walled and 
large-sized moldings, the molding temperature will have to be 
more higher. For these reasons, organic phosphate compounds 
often cause some problems when added to such polycarbonate 



resins, though their flame-retarding ability is good. For 
example, organic phosphate compounds often corrode molds used 
for molding resins containing them, and generate gas to have 
some unfavorable influences on the working environments and 
even on the appearance of the moldings. Another problem with 
organic phosphate compounds is that, when the moldings 
containing them are left under heat or in high-temperature and 
high-humidity conditions, the compounds lower the impact 
strength of the moldings and yellow the moldings . In addition, 
polycarbonate resin compositions containing organic phosphate 
compounds are not stable under heat, and therefore do not meet 
the recent requirement for recycling resin products. This is 
still another problem with organic phosphate compounds. 

On the other hand, for machine parts which will be often 
stained with oil or copying ink having scattered therearound 
and for products that will be coated with grease or the like, 
resin materials are further required to have good chemical 
resistance in addition to flame retardancy. 

To meet the market requirements, proposed is another 
technique of adding silicone compounds to polycarbonate resins 
to make the resins have flame retardancy. In this, silicone 
compounds added to the resins do not give toxic gas when fired. 
For example, (1) Japanese Patent Laid-Open No. 139964/1998 
discloses a flame retardant that comprises a silicone resin 
having a specific structure and a specific molecular weight. 



(2) Japanese Patent Laid-Open Nos. 45160/1976, 
318069/1989, 306265/1994, 12868/1996, 295796/1996, and 
Japanese Patent Publication No. 48947/1991 disclose 
silicone-containing, f lame-retardant polycarbonate resin 
compositions. The flame retardancy level of the products in 
(1) is high in some degree, but the impact resistance thereof 
is often low. The technology of (2) differs from that of (1) 
in that the silicones used in (2) do not act as a flame retardant 
by themselves, but are for improving the dripping resistance 
of resins, and some examples of silicones for that purpose are 
mentioned. Anyhow, in (2), the resins indispensably require 
an additional flame retardant of, for example, organic 
phosphate compounds or metal salts of Group 2 of the Periodic 
Table . Another problem with the f lame-retardant polycarbonate 
resin compositions in (2) is that the flame retardant added 
thereto worsens the moldability and even the physical 
properties of the resin compositions and their moldings. 

Also known is a f lame-retardant polycarbonate resin 
composition that comprises a polycarbonate resin, a 
polycarbonate-polyorganosiloxane copolymer-containing resin 
and a fibril-forming polytetraf luoroethylene (Japanese Patent 
Laid-Open No. 81620/1996) . Even though its polyorganosiloxane 
content is low, falling within a defined range, the composition 
exhibits good flame retardancy. Though its flame retardancy 
is good, however, the composition is problematic in that its 



impact resistance intrinsic to polycarbonate resins is often 
low. 

For improving the chemical resistance of polycarbonate 
resins, it is generally known to add a thermoplastic polyester 
to the resins. For example, Japanese Patent Laid-Open No. 
181265/1999 discloses a polycarbonate resin composition 
prepared by adding a polyester resin, an alkali metal or 
alkaline earth metal per f luoroalkanesulf onate, a fluororesin 
and a silicone, to a polycarbonate resin. However, since its 
high-temperature thermal stability in dwell time in an extruder 
or the like is often poor, the resin composition is difficult 
to recycle. 

The present invention has been made in the current 
situation as above, and its object is to provide a non-halogen 
and non-phosphorus, f lame-retardant polycarbonate resin 
composition of which the flame retardancy is good and which has 
good impact resistance, high stiffness, good melt flowability 
and good chemical resistance. 

DISCLOSURE OF THE INVENTION 

I, the present inventor have assiduously studied, and, 
as a result, have found that, when a thermoplastic polyester, 
a polyf luoro-olefin resin, and a polycarbonate- 
polyorganosiloxane copolymer and/or a specific silicone 
compound are added to a polycarbonate resin, then the 



above-mentioned object of the invention can be effectively 
attained. On the basis of this finding, we have completed the 
present invention . 

Specifically, the invention is summarized as follows: 

1. A polycarbonate resin composition which comprises 
a resin mixture of (A) from 1 to 99 % by weight of a polycarbonate 
and (B) from 1 to 99 % by weight of a thermoplastic polyester, 
and contains, relative to 100 parts by weight of the resin 
mixture, (C) from 0.01 to 3 parts by weight of a 
polyf luoro-olef in resin, and (D) from 1 to 400 parts by weight 
of a polycarbonate-polyorganosiloxane copolymer and/or (E) 
from 0.1 to 10 parts by weight of a functional silicone compound, 
and of which the silicone content derived from the component 

(D) and/or the component (E) falls between 0 . 5 and 10 % by weight 
of the composition. 

2. The polycarbonate resin composition of above 1, 
which further contains (F) from 1 to 50 parts by weight of an 
inorganic filler. 

3. The polycarbonate resin composition of above 1 or 
2, wherein the functional silicone compound for the component 

(E) has a basic structure of a general formula (1) : 

R\R 2 b SiO (4 _ a ^ b)/2 t 1 ) 
wherein R 1 indicates a functional group, R 2 indicates a 
hydrocarbon residue having from 1 to 12 carbon atoms, and 
a and b are numbers satisfying the relations of 0 < a < 3, 



0 < b < 3, and 0 < a + b < 3. 

4. The polycarbonate resin composition of any of above 
1 to 3, wherein the functional group in the functional silicone 
compound for the component (E) is selected from an alkoxy group, 
a vinyl group, a hydrogen residue and an epoxy group- 

5. The polycarbonate resin composition of any of above 
1 to 4, wherein the functional group in the functional silicone 
compound for the component (E) is a methoxy group or a vinyl 
group . 

6. The polycarbonate resin composition of any of above 
1 to 5, wherein the polyf luoro-olef in resin for the component 
(C) is a fibril-forming polytetraf luoroethylene having a mean 
molecular weight of at least 500,000. 

7. The polycarbonate resin composition of any of above 

1 to 6, wherein the polycarbonate for the component (A) has a 
viscosity-average molecular weight of from 15,000 to 20,000. 

8. The polycarbonate resin composition of any of above 

2 to 7, wherein the inorganic filler for the component (F) is 
talc having a mean particle size of from 0.2 to 20 [im. 

9. Housings or parts of electric and electronic 
appliances, which comprise the polycarbonate resin composition 
of any of above 1 to 8 . 

BRIEF DESCRIPTION OF THE DRAWING 

Fig. 1 is a perspective view of a tool for holding a test 



piece thereon for evaluating the grease resistance of the 
polycarbonate resin composition of the invention. 



BEST MODES OF CARRYING OUT THE INVENTION 

The invention is described in detail hereinunder . 
(A) Polycarbonate: 

The polycarbonate (PC) for the component (A) in the 
polycarbonate resin composition of the invention is not 
specifically defined, and may be any and every one known in the 
art. Generally used herein are aromatic polycarbonates to be 
produced through reaction of diphenols and carbonate precursors . 
For example, herein used are polycarbonates produced by 
reacting a diphenol and a carbonate precursor in a solution 
method or in a melt method, such as those produced through 
reaction of a diphenol and phosgene or through 
interesterification of a diphenol and a diphenyl carbonate. 

Various diphenols are usable, typically including 
2, 2-bis (4-hydroxyphenyl) propane [bisphenol A], bis(4- 
hydroxyphenyl) methane, 1, 1-bis (4-hydroxyphenyl) ethane, 2,2- 
bis (4-hydroxy-3, 5-dimethylphenyl ) propane, 4,4'- 
dihydroxydiphenyl, bis (4-hydroxyphenyl) cycloalkanes, bis (4- 
hydroxyphenyl ) oxide, bis (4-hydroxyphenyl) sulfide, bis (4- 
hydroxyphenyl ) sulfone, bis (4-hydroxyphenyl) sulfoxide, 
bis (4-hydroxyphenyl) ether, and bis (4-hydroxyphenyl) ketone. 

For the diphenols for use herein, especially preferred 
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are bis (hydroxyphenyl ) alkanes, more preferably, those 
consisting essentially of bisphenol A, Other examples of 
diphenols usable herein are hydroquinone, resorcinol and 
catechol. The diphenols mentioned herein may be used either 
singly or as combined. 

The carbonate precursors for use in the invention include, 
for example, carbonyl halides, carbonyl esters, and 
haloformates, concretely, phosgene, dihalof ormates of 
diphenol, diphenyl carbonate, dimethyl carbonate, and diethyl 
carbonate . 

The polycarbonate resin for the component (A) may have 
a branched structure, for which the branching agent includes, 
for example, 1, 1, 1-tris ( 4-hydroxyphenyl ) ethane, a, a' ,a"- 
tris (4-hyroxyphenyl) -1, 3, 5-triisopropylbenzene, 
phloroglucine, trimellitic acid, and isatin-bis (o-cresol) . 
For controlling the molecular weight of the polycarbonate resin, 
for example, employable are phenol, p-t-butylphenol, p-t- 
octylphenol, and p-cumylphenol . 

The polycarbonate resin for use in the invention may be 
a copolymer such as a polyester-polycarbonate resin to be 
produced through polymerization of polycarbonate in the 
presence of an ester precursor, such as a difunctional 
carboxylic acid (e.g., terephthaiic acid) or its ester-forming 
derivative. Various types of different polycarbonate resins 
may be mixed to give mixed polycarbonate resins for use in the 



invention . 

The viscosity- average molecular weight of the 
polycarbonate resin to be used in the invention generally falls 
between 10,000 and 50,000, but preferably between 13,000 and 
35,000, more preferably between 15,000 and 20,000. The 
viscosity of the resin in a methylene chloride solution at 20°C 
is measured with an Ubbelohde's viscometer, and the intrinsic 
viscosity [r|] thereof is derived from it. The viscosity- 
average molecular weight (Mv) of the resin is calculated 
according to the following equation: 

[r|] = 1.23 x 10" 5 Mv 0 ' 83 . 
(B) Thermoplastic polyester: 

Various types of thermoplastic polyesters are usable for 
the component (B) in the invention. For the component (B) , 
especially preferred are polyester resins obtained through 
polycondensation of a difunctional carboxylic acid component 
and an alkylene glycol component. For the difunctional 
carboxylic acid component and the alkylene glycol component, 
mentioned are the following. 

For the difunctional carboxylic acid component, 
mentioned are aromatic dicarboxylic acids including, for 
example, terephthalic acid, isophthalic acid and 
naphthalenedicarboxylic acid. Of those, preferred is 
terephthalic acid. Not interfering with the effect of the 
invention, the component may contain any other difunctional 
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carboxylic acids, which are, for example, aliphatic carboxylic 
acids such as oxalic acid, malonic acid, adipic acid, suberic 
acid, azelaic acid, sebacic acid and decanedicarboxylic acid. 
In general, the proportion of the additional dicarboxylic acids 
is preferably at most 20 mol% of the total amount of the 
dicarboxylic acid component. 

The alkylene glycol component is not specifically 
defined. For it, concretely, usable are aliphatic diols having 
from 2 to 10 carbon atoms, such as ethylene glycol, 
propylene-1, 2-glycol, propylene-1, 3-glycol, butylene-1 , 4- 
glycol, butylene-2, 3-glycol, hexane-1 , 6-diol, octane-1,8- 
diol, neopentyl glycol and decane-1, 10-diol . Of those, 
preferred are ethylene glycol and butylene glycols. 

The thermoplastic polyester for the component (B) may 
be produced in any ordinary method of polycondensation in the 
presence or absence of a polycondensation catalyst that 
contains any of titanium, germanium and antimony. For example, 
polyethylene terephthalate is generally produced by 
esterifying terephthalic acid with ethylene glycol or 
transesterifying a lower alkyl ester such as dimethyl 
terephthalate with ethylene glycol to prepare a glycol 
terephthalate and/or its oligomer in the first stage reaction 
followed by further polymerizing the glycol ester and/or its 
oligomer into a polymer having an increased degree of 
polymerization in the second stage reaction. 



The polycarbonate resin composition of the invention 
comprises a polycarbonate for the component (A) and a 
thermoplastic polyester for the component (B) , in which the 
combination of the two components improves the melt f lowability 
and the chemical resistance of the resin composition. The blend 
ratio of the component (A) to the component (B) in the resin 
mixture is such that the polycarbonate (A) accounts for from 
1 to 99 % by weight, preferably from 50 to 90 % by weight of 
the mixture, and the thermoplastic polyester (B) accounts for 
from 1 to 99 % by weight, preferably from 10 to 50 % by weight 
thereof. 

(C) Polyf luoro-olef in resin: 

The polycarbonate resin composition of the invention 
contains a polyf luoro-olef in resin which is for preventing the 
resin moldings from being melted to drip when fired. The 
polyf luoro-olefin resin is generally a polymer or copolymer 
having a f luoroethylene structure. For example, it includes 
dif luoroethylene polymers, tetraf luoroethylene polymers, 
tetraf luoroethylene-hexaf luoropropylene copolymers , and 
copolymers of tetraf luoroethylene and fluorine-free ethylenic 
monomers . Preferred for use herein is polytetraf luoroethylene 
(PTFE) , and its mean molecular weight is preferably at least 
500,000, more preferably from 500,000 to 10,000,000. Any and 
every type of polytetraf luoroethylene known in the art is usable 
in the invention . 
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Especially preferred for use herein is 
polytetraf luoroethylene having the ability to form fibrils, as 
it is more effective for preventing the resin melt from dripping . 
The fibril-forming polytetraf luoroethylene (PTFE) usable 
herein is not specifically defined. For example, PTFE of Type 
3 that is grouped according to the AS TM Standard is used herein. 
Commercial products of such PTFE are available, including, for 
example, Teflon 6-J (from Mitsui-DuPont Fluorochemical) , 
Polyflon D-l, Polyflon F-103 and Polyflon F-201 (all from Daikin 
Industry), and CD076 (from Asahi IC Fluoropolymers ) . 

Except PTFE of Type 3 as above, others are also usable 
herein, including, for example, Argoflon 5 ( f rom Montef luos) , 
Polyflon MPA, Polyflon FA-100 (both from Daikin Industry) , etc. 
One or more of these polytetraf luoroethylenes (PTFE) can be used 
either singly or as combined. The fibril-forming 

polytetraf luoroethylene (PTFE) such as those mentioned above 
can be obtained, for example, by polymerizing 
tetrafluoroethylene in an aqueous medium in the presence of 
sodium, potassium or ammonium peroxydisulf ide therein, under 
a pressure of from 1 to 100 psi at a temperature falling between 
0 and 200°C, preferably between 20 and 100°C. 

The content of the component (C) in the resin composition 
falls between 0.01 and 3 parts by weight, preferably between 
0 . 05 and 1 part by weight or between 0 . 05 and 2 parts by weight, 
relative to 100 parts by weight of the resin mixture of the 



components (A) and (B) therein. If it is too small , the dripping 
resistance of the resin composition will be not enough for the 
intended flame retardancy of the composition. However, even 
if its content is larger than the defined range, the 
polyf luoro-olef in resin added could no more augment its effect, 
and such a large amount of the polyf luoro-olef in resin, if added 
to the resin composition, will have some negative influences 
on the impact resistance and the outward appearance of the 
moldings of the composition. Therefore, the amount of the 
polyfluoro-olef in resin to be added to the resin composition 
may be suitably determined, depending on the necessary flame 
retardancy of the composition, for example, based on V-0, V-l 
or V-2 in UL-94, and depending on the amount of the other 
constituent components . 

The polycarbonate resin composition of the invention 
contains the component (D) and/or the component (E) in addition 
to the above-mentioned components (A) to (C) . 
(D) Polycarbonate-polyorganosiloxane copolymer: 

The polycarbonate-polyorganosiloxane copolymer 
(hereinafter referred to as PC-polyorganosiloxane copolymer) 
for the component (D) in the invention is a polymer comprising 
a polycarbonate moiety and a polyorganosiloxane moiety. The 
PC-polyorganosiloxane copolymer may be produced, for example, 
through interfacial polycondensation of a polycarbonate 
oligomer and a reactive group-terminated polyorganosiloxane 



(e.g. , polydimethylsiloxane, polydiethylenesiloxane, 

polymethylphenylsiloxane, polydiphenylsiloxane) which are 
dissolved in a solvent such as methylene chloride with an 
aqueous solution of bisphenol A in sodium hydroxide added 
thereto, in the presence of a catalyst such as triethylamine . 

Preferably, the degree of polymerization of the 
polycarbonate moiety of the PC-polyorganosiloxane copolymer 
falls between 3 and 100 or so. Also preferably, the degree of 
polymerization of the polyorganosiloxane moiety of the 
copolymer falls between 2 and 500 or so . The polyorganosiloxane 
content of the PC-polyorganosiloxane copolymer generally falls 
between 0.5 and 30 % by weight, but preferably between 1 and 
20 % by weight. The viscosity- average molecular weight of the 
PC-polyorganosiloxane copolymer for the component (D) 
generally falls between 5,000 and 100,000, but preferably 
between 10, 000 and 30, 000. This may be measured in the same 
manner as that for the polycarbonate mentioned above. 

The resin composition contains from 1 to 400 parts by 
weight, preferably from 5 to 330 parts by weight of the component 
(D) , relative to 100 parts by weight of the resin mixture of 
the components (A) and (B) therein. If the amount of the 
component (D) in the resin composition not containing the 
component (E) is too small, the resin composition is not 
satisfactorily resistant to flames; but even if too large, the 
copolymer added could no more augment its effect. 



In the polycarbonate resin composition comprising the 
components (A), (B) , (C) and (D) , the content of the component 

(D) preferably fails between 1 and 400 parts by weight, more 
preferably between 5 and 330 parts by weight . Also in the resin 
composition comprising the components (A) , (B) , (C) , (D) and 

(E) , the content of the component (D) preferably falls between 
1 and 4 00 parts by weight, more preferably between 5 and 330 
parts by weight. 

(E) Functional silicone compound: 

The functional silicone compound for the component (E) 
in the invention is a functional (poly) organosiloxane. 
Preferably, it is a polymer or copolymer having a basic 
structure of the following general formula (1) : 

R\R 2 b SiO (4 _ a _ b)/2 (1) 
wherein R 1 indicates a functional group, R 2 indicates a 
hydrocarbon residue having from 1 to 12 carbon atoms, and 0 < 
a < 3, 0 < b < 3, and 0 < a + b < 3. 

The functional group for R 1 includes, for example, an 
alkoxy group, an aryloxy group, a polyoxyalkylene group, a 
hydrogen residue, a hydroxyl group, a carboxyl group, a silanol 
group, an amino group, a mercapto group, an epoxy group, and 
a vinyl group. Of those, preferred are an alkoxy group, a 
hydrogen group, a vinyl group, and an epoxy group; and more 
preferred are a methoxy group and a vinyl group. Preferred 
examples of the hydrocarbon residue having from 1 to 12 carbon 



atoms for R 2 are a methyl group and a phenyl group. Preferred 
ranges of a, b and (a + b) are as follows: 0.2 < a < 2.5, 0 
< b < 2.5, and 0.2<a+b<3. 

The silicone compound for the component (E) may have a 
plurality of different functional groups; or a plurality of 
silicone compounds having different functional groups may be 
combined for the component (E) . 

In the basic structure of the functional silicone 
compound, the ratio of functional group (R 1 ) /hydrocarbon 
residue (R 2 ) generally falls between 0.1 and 3 or so, but 
preferably between 0.3 and 2 or so. 

The functional silicone compound for the component (E) 
is liquid or powdery, but is preferably well dispersible in the 
other constituent components while they are kneaded in melt. 
One preferred example of the compound is liquid and has a 
viscosity at room temperature of from 10 to 500, 000 est or so. 
The polycarbonate resin composition containing the component 
(E) of the invention is characterized in that the component 
uniformly disperses therein even when it is liquid, and bleeds 
little out of the composition being molded and out of the 
moldings of the composition. 

The resin composition may contain from 0.1 to 10 parts 
by weight, preferably from 0.2 to 5 parts by weight or from 2 
to 5 parts by weight of the functional silicone compound, 
relative to 100 parts by weight of the resin mixture of the 



components (A) and (B) therein. If the content of the compound 
therein is smaller than 0.1 parts by weight, the resin 
composition, if not containing the component (D) , could not be 
resistant to flames; but even if larger than 10 parts by weight, 
the compound could no more augment its effect. 

In the polycarbonate resin composition comprising the 
components (A), (B) , (C) and (E) , the content of the component 
(E) preferably falls between 0.2 and 5 parts by weight, more 
preferably between 0.5 and 5 parts by weight. Also in the 
composition comprising the components (A), (B) , (C) , (D) and 
(E) , the content of the component (E) preferably falls between 
0.2 and 5 parts by weight, more preferably between 0.5 and 5 

parts by weight. 

The polycarbonate resin composition of the invention is 
preferably so controlled that the silicone content derived from 
the components (D) and/or the component (E) thereof falls 
between 0.5 and 10 % by weight, more preferably between 0.7 and 
5 % by weight of the composition. If the silicone content is 
smaller than 0 . 5 % by weight, the resin composition will be 
poorly resistant to flames; but if larger than 10 % by weight, 
the impact resistance and the heat resistance of the composition 
will lower. The silicone content derived from the component 
(D) and/or the component (E) corresponds to the 
polyorganosiloxane content of the component (D) and/or the 
component (E) . 
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(F) Inorganic filler: 

The resin composition comprising the components (A) to 
(C), and (D) and/or (E) attains the object of the invention. 
If desired, it may further contain an inorganic filler (F) which 
is for enhancing the stiffness and the flame retardancy of its 
moldings . 

The inorganic filler includes, for example, talc, mica, 
kaolin, diatomaceous earth, calcium carbonate, calcium sulfate, 
barium sulfate, glass fibers, carbon fibers, and potassium 
titanate fibers. Especially preferred for use herein are 
tabular fillers of, for example, talc and mica, and fibrous 
fillers. Talc is a magnesium silicate hydrate, and its 
commercial products are preferably used herein. The inorganic 
tabular filler such as talc for use herein preferably has a mean 
particle size of from 0.1 to 50 jam, more preferably from 0.2 
to 20 Mm. The inorganic filler, especially talc, if in the resin 
composition, is effective for further enhancing the stiffness 
of the moldings of the composition, and, as the case may be, 
it will be able to reduce the amount of the silicone compound 
to be in the composition. 

The content of the inorganic filler (F) in the resin 
composition may fall between 1 and 50 parts by weight, 
preferably between 2 and 30 parts by weight, relative to 100 
parts by weight of the resin mixtures of the components (A) and 
(B) therein. If its amount is too small, the inorganic filler 



added could not satisfactorily exhibit its effect of enhancing 
the stiffness and the flame retardancy of the moldings of the 
composition; but if too large, the impact resistance of the 
moldings will lower and the melt fluidity of the composition 
will lower. The amount of the inorganic filler to be in the 
resin composition may be suitably determined, depending on the 
necessary properties of the moldings and the moldability of the 
composition, especially on the thickness of the moldings and 
the flowability of the composition. 

In addition to the above-mentioned components, an 
elastomer may be added to the polycarbonate resin composition 
of the invention for further enhancing the impact resistance 
of the moldings of the composition. Preferred for that purpose 
is a core/shell-type elastomer. Preferably, the amount of the 
elastomer to be added falls between 0.5 and 10 parts by weight 
relative to 100 parts by weight of the resin mixture of the 
components (A) and (B) in the resin composition. 

The polycarbonate resin composition of the invention may 
contain, in addition to the above-mentioned components, any 
additives that are generally added to ordinary thermoplastic 
resins, if desired. The additives include, for example, 
phenolic, phosphorus-containing or sulfur-containing 
antioxidants, antistatic agents, permanent antistatic agents 
such as polyamide-polyether block copolymers, 
benzotriazole-type or benzophenone-type UV absorbents, 
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hindered amine-type light stabilizers (weather-proofing 
agents) , plasticizers, microbicides, compatibilizers, and 
colorants (dyes, pigments) . For their amount, the optional 
additives that may be in the polycarbonate resin composition 
of the invention are not specifically defined, provided that 
they do not interfere with the properties of the composition. 

A method for producing the polycarbonate resin 
composition of the invention is described. The composition may 
be produced by mixing, melting and kneading the components (A) 
to (E) in the predetermined ratio as above, optionally along 
with the optional component such as (F) and additives as above 
in any desired ratio . Formulating and kneading the constituent 
components into the intended resin composition may be effected 
in any known manner, for example, by pre-mixing them in an 
ordinary device, such as a ribbon blender or a drum tumbler, 
followed by further kneading the resulting pre-mix in a Henschel 
mixer, a Banbury mixer , a single-screw extruder, a double-screw 
extruder, a multi-screw extruder, or a cokneader. The 
temperature at which the components are mixed and kneaded 
generally falls between 240 and 300°C. For molding the melt 
mixture, preferably used is an extrusion molding machine, more 
preferably a vented extruder. Other constituent components 
than the polycarbonate resin may be previously mixed to prepare 
a master batch, and it may be added to the polycarbonate resin. 

Having been prepared by mixing and kneading the 



constituent components in the manner noted above, the 
polycarbonate resin composition of the invention may be 
pelletized, and the resulting pellets may be molded into various 
moldings through injection molding, injection compression 
molding, extrusion molding, blow molding, pressing, vacuum 
forming or foaming. The composition is especially favorable 
to injection molding or injection compression molding to give 
moldings. For inj ection molding of the composition, preferred 
is a gas-assisted molding method so as to improve the appearance 
of the moldings formed, especially to prevent sinking marks in 
the moldings and to reduce the weight of the moldings. 

The polycarbonate resin composition of the invention 
satisfies the standard of UL94/V-0 (1.5 mm) or UL94/V-1 (1.5 
mm) , and its moldings are favorable to various housings and 
parts of electric and electronic appliances, such as 
duplicators, facsimiles, televisions, radios, tape recorders, 
video decks, personal computers, printers, telephones, 
information terminals, refrigerators, and microwave ovens. 
The moldings have still other applications, for example, for 
automobile parts. 

The invention is described more concretely with 
reference to the following Examples and Comparative Examples, 
which, however, are not intended to restrict the scope of the 
invention . 

Examples 1 to 5, and Comparative Examples 1 to 4: 



The components shown in Table 1 were blended in the ratio 
indicated therein (all in terms of parts by weight), fed into 
a vented double-screw extruder (TEM35 from Toshiba Kikai) , 
melted and kneaded therein at 280°C, and then pelletized. To 
all compositions of Examples and Comparative Examples, added 
were 0.2 parts by weight of Irganox 1076 (from Ciba Specialty 
Chemicals, octadecyl 3- ( 3, 5-t-butyl-4- 

hydroxyphenyl) propionate) and 0.1 parts by weight of Adekastab 
C (from Asahi Denka Industry, diphenyl (2-ethylhexyl) 
phosphite) both serving as an antioxidant. The resulting 
pellets were dried at 120°C for 12 hours, and then molded into 
test pieces in a mode of injection molding at 270°C. The mold 
temperature was 80°C. These test pieces were tested for their 
properties in various test methods, and their data obtained are 
given in Table 1 . 

The molding materials used and the test methods employed 

are mentioned below. 

(A) Polycarbonate : 

PC-1: bisphenol A polycarbonate resin, Toughlon A1900 (from 
Idemitsu Petrochemical) , having an MI of 20 g/10 min (at 300°C 
under a load of 1.2 kg), and a viscosity-average molecular 
weight of 19, 000. 

(B) Thermoplastic polyester: 

PET: polyethylene terephthalate, Dianite MA523 (from 
Mitsubishi Rayon) . 



PBT: polybutylene terephthalate, Toughpet N1000 (from 
Mitsubishi Rayon) . 

(C) Polyf luoro-olef in resin: 

PTFE: CD07 6 (from Asahi Fluoropoiymers, having a mean 
molecular weight of 3,000,000). 

(D) Polycarbonate-polyorganosiloxane copolymer: 

PC-PDMS : bisphenol A polycarbonate-polydimethylsiloxane 
(PDMS) copolymer, having an MI of 45 g/10 min (at 300°C under 
a load of 1.2 kg) , a PDMS chain length (n) of 30, a PDMS content 
of 4 % by weight, and a viscosity- average molecular weight 
of 20, 000 (produced in Production Example 3-1 (AJ in Japanese 
Patent Laid-Open No. 81260/1996). 

(E) Functional silicone compound: 

Silicone-1: methylphenylsilicone with vinyl and methoxy 
groups, KR219 (from Shin-etsu Chemical Industry), having a 
viscosity of 18 est (at 23°C) . This corresponds to formula 

(1) in which RVR 2 = 0.67, a = 1 and b = 1.5. 

Silicone-2: methoxy group-having dimethylsilicone, KC-89 

(from Shin-etsu Chemical Industry) , having a viscosity of 20 
est (at 23°C) . This corresponds to formula (1) in which R7R 2 
=1.0, a = 1 and b = 1 . 

Silicone-3 (for comparison) : dimethylsilicone, SH200 (from 
Toray Dow Corning) , having a viscosity of 350 est (at 23°C) . 

(F) Inorganic filler: 

Talc: FFR (from Asada Milling), having a mean particle size 



of 0.7 \±m, 
(G) Other component: 

Elastomer: core/shell-type, grafted rubber-like elastomer, 

Metablen S2001 (from Mitsubishi Rayon) . 
[Test Methods] 

(1) Melt flowability: 

MI (melt index) of each sample is measured at 300°C under 
a load of 1.2 kg, according to JIS K7210. 

(2) IZOD impact strength: 

Measured according to ASTM D256 . The temperature is 23°C, 
and the thickness of samples is 1/8 inches. The data are in 
terms of k J/m 2 . 

(3) Flexural modulus: 

Measured according to ASTM D-790. The temperature is 
23°C, and the thickness of samples is 4 mm. The data are in 
terms of MPa. 

(4) Grease resistance: 

Measured according to a chemical resistance test method 
(for measuring the critical deflection of a test sample on a 
quarter oval tool) . 

Concretely, a test sample (having a thickness of 3 mm) 
is fixed on a quarter oval tool as in Fig. 1 (showing a 
perspective view of the tool) , Albanian grease (from Showa Shell 
Petroleum) is applied thereto, and this is kept as such for 48 
hours. The shortest length (X) of the tool on which the sample 



has been cracked is read, and the critical deflection (%) of 
the sample is obtained according to the following equation. 
Critical Deflection (%) = b/2a 2 x [1 - (1/a 2 - b7a 4 ) X 2 ] " 3/2 -t, 
in which t indicates the thickness of the test sample. 

(5) Flame retardancy: 

Tested according to the UL94 combustion test. Samples 
tested have a thickness of 1.5 mm. 

(6) Thermal stability in dwell time (300°C, 20 min) : 

The resin pellets are injection-molded into square 
plates in the same manner as above. In this process, the 
cylinder temperature in the inj ection-molding machine (Toshiba 
Kikai's 100EN) is kept flat (that is, the temperature in the 
cylinder is kept constant) . The square plates thus molded have 
an outline size of 80 mm x 80 mm and a thickness of 3 .2 mm. Under 
the defined molding condition, the pellets are molded for 10 
shots. After the necessary measurement, the resin melt is left 
in the cylinder for 20 minutes. Next, the resin pellets are 
injection-molded in the second run in the same manner as 
previously, and the first-shot samples are visually evaluated 
for their appearance. 

In Table 1, "good" means that no visual difference in 
color was found between the first-shot samples in the second 
run and ordinary shot samples, and that the first-shot samples 
in the second run had no silver marks. "Silver" means that 
streaks (silver marks) were formed in the surface of the 



first-shot samples in the second run, owing to the gas generated 
during the second- run molding. 
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Table 1- 


2 








Comp . Ex . 3 


Comp. Ex. 4 


Example 2 


Blend Ratio 


(A) 


PC-1 


85 


85 


85 




(B) 


PET 


15 


15 


15 




PBT 


- 








(C) 


PTFE 




0.5 


0.7 




(D) 


PC-PDMS 




- 


33 




(E) 


Silicone-1 


4 




2.7 




Silicone-2 












Silicone-3 




4 






(F) 


Talc 










(G) 
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Total 
(wt.%) 


Silicone Content 


4 . U 


4 . U 




Evaluation 


(1) Melt Flowability: MI 
(g/10 min) 


35 


OO 






(2) IZOD Impact Strength 
(kJ/m 2 ) 


45 


40 


55 




(3) Flexural Modulus (MPa) 


2300 


2300 


2300 




(4) Grease Resistance 
(critical deflection) 


1.6< 


1.6< 


1.2 




(5) Flame Retardancy (1.5 

mm) 


V-0 


V-2 out 


V-0 




(6) Thermal Stability in 
dwell time (appearance) 


good 


good 


good 
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Table 1-3 





Ex. 3 


Ex. 4 


Ex. 5 


Comp . 
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Blend Ratio 


(A) 


PC-1 


60 


60 


bU 


fi ^ 
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(B) 


PET 


40 


40 
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— 


— 


40 




(C) 


PTFE 


2.0 


1.2 


0 . 6 


0 . 5 


(D) 


PC-PDMS 


300 


300 


100 
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Silicone-1 


— : — 
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(F) 
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40 
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Elastomer 
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- 


- 


- 


0.2 




Total Silicone Content (wt.%) 


3.0 


2.7 


3.5 


0.3 


Evaluation 


(1) Melt Flowability: MI 
(g/10 min) 


28 


26 


38 


40 


(2) IZOD Impact Strength 
(kJ/m 2 ) 


60 


15 


40 


15 


(3) Flexural Modulus (MPa) 


2400 


3700 


3400 


2500 


(4) Grease Resistance 
(critical deflection) 


1.0 


1.4 


1.6< 


1.6< 


(5) Flame Retardancy (1.5 mm) 


V-l 


v-o 


V-0 


V-2 


(6) Thermal Stability in 
dwell time (appearance) 


good 


good 


good 


Silver 



Table 1 indicates the following. 

(i) The flame retardancy of Comparative Example 1 containing 
neither the component (D) nor the component (E) is poor. 

(ii) The melt flowability and the grease resistance of 
Comparative Example 2 not containing the component (B) are poor. 

(iii) The flame retardancy of Comparative Example 3 not 
containing the component (C) is poor. 

(iv) The flame retardancy of Comparative Example 4 containing 
an ordinary silicone compound is poor. 

(v) The impact strength of Comparative Example 5 containing 
potassium perf luorobutanesulf onate is low, and the thermal 



stability in dwell time thereof is poor. 

INDUSTRIAL APPLICABILITY 

The polycarbonate resin composition of the invention 
contains neither halogen nor phosphorus, and is highly 
resistant to flames though containing a minor additive, and it 
has good impact resistance, high stiffness, good melt 
flowability and good chemical resistance. Therefore, the 
moldings of the polycarbonate resin composition of the 
invention are favorable for housings and parts of OA appliances, 
information appliances, and other electric and electronic 
appliances for household use and industrial use, and also for 
automobile parts, etc. 
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CLAIMS 



1. A polycarbonate resin composition which comprises 
a resin mixture of (A) from 1 to 99 % by weight of a polycarbonate 
and (B) from 1 to 99 % by weight of a thermoplastic polyester, 
and contains, relative to 100 parts by weight of the resin 
mixture, (C) from 0.01 to 3 parts by weight of a 
polyf luoro-olefin resin, and (D) from 1 to 400 parts by weight 
of a polycarbonate-polyorganosiloxane copolymer and/or (E) 
from 0.1 to 10 parts by weight of a functional silicone compound, 
and of which the silicone content derived from the component 
(D) and/or the component (E) falls between 0 . 5 and 10 % by weight 
of the composition. 

2. The polycarbonate resin composition as claimed in 
claim 1, which further contains (F) from 1 to 50 parts by weight 
of an inorganic filler. 

3. The polycarbonate resin composition as claimed in 
claim 1 or 2, wherein the functional silicone compound for the 
component (E) has a basic structure of a general formula (1) : 

R\R 2 b SiO (4 _ a _ b)/2 (1) 
wherein R 1 indicates a functional group, R 2 indicates a 
hydrocarbon residue having from 1 to 12 carbon atoms, and 
a and b are numbers satisfying the relations of 0 < a < 3, 
0 < b < 3, and 0 < a + b < 3 . 

4. The polycarbonate resin composition as claimed in 



any of claims 1 to 3, wherein the functional group in the 
functional silicone compound for the component (E) is selected 
from an alkoxy group, a vinyl group, a hydroge residue and an 
epoxy group. 

5. The polycarbonate resin composition as claimed in 
any of claims 1 to 4, wherein the functional group in the 
functional silicone compound for the component (E) is a methoxy 
group or a vinyl group. 

6. The polycarbonate resin composition as claimed in 
any of claims 1 to 5, wherein the polyf luoro-olef in resin for 
the component (C) is a fibril-forming polytetraf luoroethylene 
having a mean molecular weight of at least 500,000. 

7. The polycarbonate resin composition as claimed in 
any of claims 1 to 6, wherein the polycarbonate for the component 
(A) has a viscosity- average molecular weight of from 15,000 to 
20, 000. 

8. The polycarbonate resin composition as claimed in 
any of claims 2 to 7, wherein the inorganic filler for the 
component (F) is talc having a mean particle size of from 0.2 
to 20 \xm. 

9. Housings or parts of electric and electronic 
appliances, which comprise the polycarbonate resin composition 
of any of claims 1 to 8 . 
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ABSTRACT 



For making a polycarbonate resin resistant to flames with 
any of non-halogen and non-phosphorus compounds, provided is 
a polycarbonate resin composition having good flame retardancy 
and having good impact resistance, high stiffness and good 
chemical resistance. The f lame-retardant polycarbonate resin 
composition comprises a resin mixture of (A) from 1 to 99 % by 
weight of a polycarbonate and (B) from 1 to 99 % by weight of 
a thermoplastic polyester, and contains, relative to 100 parts 
by weight of the resin mixture, (C) from 0 . 01 to 3 parts by weight 
of a polyf luoro-olef in resin, and (D) from 1 to 400 parts by 
weight of a polycarbonate-polyorganosiloxane copolymer and/or 
(E) from 0.1 to 10 parts by weight of a functional silicone 
compound . 
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Declaration, Power Of Attorney and Petition 

Page 1 of 3 

WE (I) the undersigned inventor(s), hereby declare(s) that: 

My residence, post office address and citizenship are as stated below next to my name, 
We (I) believe that we are (I am) the original, first, and joint (sole) inventor(s) of the subject 
matter which is claimed and for which a patent is sought on the invention entitled 

POLYCARBONATE RESIN COMPOSITION 



the specification of which 

□ is attached hereto. 

□ was filed on „ as 

Application Serial No. 

and amended on 

SZI was filed as PCT international application 

Number PCT/J P 0 0/0 4 7 4 9 

on Jul y 14, 2QQQ , 

and was amended under PCT Article 19 

on (if applicable). 

We (I) hereby state that we (I) have reviewed and understand the contents of the above-identified 
specification, including the claims, as amended by any amendment referred to above. 

We (I) acknowledge the duty to disclose information known to be material to the patentability of 
this application as defined in Section 1.56 of Title 37 Code of Federal Regulations. 

We (I) hereby claim foreign priority benefits under 35 U.S.C. § 119(a)-(d) or § 365(b) of any 
foreign application(s) for patent or inventor's certificate, or § 365(a) of any PCT International 
application which designated at least one country other than the United States, listed below and 
have also identified below, by checking the box, any foreign application for patent or inventor's 
certificate, or PCT International application having a filing date before that of the application on 
which priority is claimed. Prior Foreign Application(s) 

Priority 

Application No, Country Day/Month/Year Claimed 

11-220919 Japan 4/ 8/1999 SZYes □ No 

OYes DNo 

□ Yes □ No 

IZJYes ONo 
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Declaration 



We (I) hereby claim the benefit under Title 35, United States Code, § 119(e) of any United States provisional 
application(s) listed below. 

(Application Number) (Filing Date) 

(Application Number) (Filing Date) 

We (I) hereby claim the benefit under 35 U.S.C. § 120 of any United States application(s), or § 365 (c) of any 
PCT International application designating the United States, listed below and, insofar as the subject matter of 
each of the claims of this application is not disclosed in the prior United States or PCT International 
application in the manner provided by the first paragraph of 35 U.S.C. § 112, I acknowledge the duty to 
disclose information which is material to patentability as defined in 37 CFR § 1.56 which became available 
between the filing date of the prior application and the national or PCT International filing date of this 
application. 

Status (pending, patented, 

Application Serial No. Filing Date abandoned) 

rns 



SJ And we (J) hereby appoint: Norman F. Obion, Reg.No. 24,618; M arvin J. Spivak, Reg. No.24,913; C. Irvin 

2 McClelland, Reg.No.21424^Gregory J. Maier, Reg.No ._25, 59lQ pEB ur I. Neustadt, Reg.No : 24 1 854j Richiard D. 

QS Kelly Reg-Nq^lSlLJamesD. Hamilton, Reg.No^^gl^Eckhard H. Kuesters, Reg.No.2&&ZQ; Robert T. Pous, 

£Reg.No : 29 i 099iChiarlesL. Gholz, Reg.NoJ3 i 325^mcentJ. Sunderdick, R^g.Na^ajJm^iUiam E. Beaumont, 

b Reg-No^aaaLRobert F. Gnuse, Reg.Noj£L235r Jean-Paul Lavalleye, Reg.Noj31J£JU Stephen G. Baxter, 

OReg.No. 32,884; R obert W. Hahl, Reg.NoJ^Qa^Richiard L. Chinn, Reg.NoJ^IS^Steven P. Weihrouch, 

roReg.NoS2^829; John T. Goolkasian, Reg.No.26^142^ Richiard L. Chinn, Reg.No.34JQ&LSteven E. Lipman, 

^ Reg.N o^qOOrrC arl E. Schher, Reg.NoJ^y^ James J. Kulbaski. Reg.NoJjLMS^-Riclnard A. Neifeld, 

:Reg.NqJ5|y*^ Mason, Reg. No.35^20r Surinder Sachar, Reg. No. 34, 423; Ch ristina M. Gadiano. Reg. 

S N o.a7,628; Jef frey B. Mclntyre, Reg.N o.36.867: Pau l E.Rauch, Reg.No J38,591; Wi lliam T.Enos, Reg.No.33, 128; 

IU andMicheal ETTVIcCabe, Jr., Reg.No^TJ^gijou^ attorneys, with full powers of substitution and revocation, 

to prosecute this application and to transact all business in the Patent Office connected therewith; and we(I) 

hereby request that all correspondence regarding this application be sent to the firm of^OBLON^SPI^Ji^ 

McCLELLAND, MAI ER & NEUSTAD T, PC., whose Post Office Address is: Fourth Floo^IZ55J efferson Da vis 

fftghway, Arlington, Virginia 222027"^ 
x ■ — ■ - — **' 

We (I) declare that all statements made herein of our (my) own knowledge are true and that all statements 
made on information and belief are believed to be true; and further that these statements were made with the 
knowledge that willful false statements and the like so made are punishable by fine or important, or both, 
under Section 1001 of Title 18 of the United States Code and that such willful false statements may jeopardize 
the validity of the application or any patent issuing thereon. 



Akio Nodera Residence: 1-1, Anesakikaigan, iV x 

NMETtrFTOg«OLE INVENTOR ^„^, nhih, jjjfeW ' 




Citizen of: Japan 



Signature of Inventor Post Office Address: same as above 



December 10. 2001 



Date 



